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Learning Outcomes 

ÅAppreciate the impact of drug-resistant organisms on the 
community and on his or her own health care. 
 
ÅUnderstand the primary goals of practicing antimicrobial 

stewardship and what types of activities qualify as antimicrobial 
stewardship.  
 
ÅIdentify certain activities that he/she can perform at his/her 

practice setting that would contribute to the goals of antimicrobial 
stewardship 



WHY STEWARDSHIP 



Why Stewardship 

ÅDeath tolls 
ïAt least 2 million people infected with antibiotic resistant bacteria 

ïAt least 23,000 deaths resulting from drug-resistant bacteria 

 

ÅFinancial burden on society 
ïCompared to drug-susceptible infection episodes, drug-resistant 

infection episodes have higher costs ($6,000-$30,000 per episode) 

 

ÅAbility to respond to resistance and increasing mortality 
1. Centers for Disease Control and Prevention. Antibiotic / Antimicrobial  Resistance. Available at: 

https://www.cdc.gov/drugresistance/about.html.  Accessed November 6, 2018. 
2. Maragakis LL et al. Expert Rev Anti Infect Ther 2008;6:751-63. 



Balancing Act of Antimicrobial Stewardship 

Resistance 

Available 
Antimicrobial 

Agents 



άtƻǎǘ-!ƴǘƛōƛƻǘƛŎ 9Ǌŀέ 

Adapted from: Boucher HW et al. Clin Infect Dis. 2009; 48:1-12. 
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New Antibacterial Agents Approved in U.S. 1983-2007 



Antimicrobial Pipeline 

Adapted from: Theuretzbacher U. Int J Antimicrob Agents. 2012; 39:295-9. 
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Dry Pipeline ς Lack of Novelty 

Adapted from: Theuretzbacher U. Int J Antimicrob Agents. 2012; 39:295-9. 
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Antibacterials: Low Return on Investment 

Agent Average Cost 

Harvoni® 

50% of market $165 billion 

Triumeq® 

50% of market $14.8 billion / year 

Entresto® 
(sacubitril/valsartan) 

50% of market $13 billion / year 

25% of market $6.5 billion / year 

Agent Average Cost 

Daptomycin 

$1,000 for 14d 
Assume 50% treat 

$1 billion / year 

1.  
Number of affected individuals 

X 
Duration requiring medication 

therapy 
 

2. Rarity of disease 



Are We Winning the Battle Against Resistance? 

Resistance 

Available 
Antimicrobial 

Agents 



ÅAntibiotic resistance observations 
by epidemiologists in late 1980s to 
early 1990s 

 

ÅResistance non-existent until that 
time period? 

 

ÅStaphylococcus resistance 
observed by Alexander Fleming 
upon discovery of penicillin in 
1930-40s 

 

 







CDC Urgent Threats CDC Serious Threats CDC Concerning Threats 

Clostridioides difficile MDR Acinetobacter 
Vancomycin-resistant 
Staphylococcus aureus (VISA) 

Carbapenem-resistant 
Enterobacteriaceae (CRE) 

Drug-resistant Campylobacter 
Erythromycin-resistant Group A 
Streptococcus 

Drug-resistant Neisseria 
gonorrhoeae 

Fluconazole-resistant Candida 
Clindamycin-resistant Group B 
Streptococcus 

Extended-spectrum beta-lactamase (ESBL) 
producing Enterobacteriaceae 

Vancomycin-resistant Enterococcus (VRE) 

MDR Pseudomonas aeruginosa 

Drug-resistant non-typhoidal Salmonella  

Methicillin-resistant Staphylococcus aureus 
(MRSA) 

Drug-resistant Streptococcus pneumoniae 

Drug-resistant Tuberculosis 

Available at: https://www.cdc.gov/drugresistance/biggest_threats.html.  
Accessed October 28, 2018 

MDR : Multi-drug resistant 

https://www.cdc.gov/drugresistance/biggest_threats.html


Biggest Threats in Antimicrobial Resistance 

Available at: https://www.cdc.gov/drugresistance/biggest_threats.html.  
Accessed October 28, 2018 

Threat Infections Deaths 

C.difficile 500,000 15,000 

CRE 9,000 600 

Drug-resistant Neisseria gonorrhoeae 246,000 

MDR Acinetobacter 7,300 500 

Drug-resistant Campylobacter 310,000 

Fluconazole-resistant Candida 3,400 220 

ESBL Enterobacteriaceae 26,000 1,700 

VRE 20,000 1,300 

MDR Pseudomonas aeruginosa 6,700 440 

MRSA 80,461 11,285 

Drug-resistant S.pneumoniae 1.2 million 7,000 

https://www.cdc.gov/drugresistance/biggest_threats.html


Adapted from: Albrich WC et al. Emerg Infect Dis 2004;10:514-7. 
 

DDD : defined daily dose 



Resistance Correlative to Antibiotic Consumption 

Adapted from: Jones RN et al. Diagn Microbiol Infect Dis 2013;75:107-9.  

A/C : amoxicillin-
clavulanate 

PEN : penicillin 

CRO : ceftriaxone 

PCV7 ς Prevnar® 



Resistance Correlative to Antibiotic Consumption 

Adapted from: Jones RN et al. Diagn Microbiol Infect Dis 2013;75:107-9.  

A/C : amoxicillin-
clavulanate 

PEN : penicillin 

CRO : ceftriaxone 

CPT : ceftaroline 

PCV7 ς Prevnar® 
PCV13 ς Prevnar 13® 



ANTIBIOTIC STEWARDSHIP 

Multi-faceted, multi-disciplinary approach to making life miserable for 
ōŀŎǘŜǊƛŀΧ 



10,000-foot View of Stewardship 


